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Introduction   
Ever since the Glass lonomers appeared into the market since early 70s, swept 
over many existing materials claimed in better adhesion to dentin, which is one of the 
positive credits to pediatric dentist in conjunction with early dental caries control. 
The breakthrough came when Smith(1)
 
presented the polycarboxylate 
cements to the profession showing that it was possible to develop an ionic exchange 
with dentin and enamel using polyalkonic acid as the liquid. The powder that Smith 
used was essentially zinc oxide, so the cement lacked physical properties, and it was a 
further few years before Wilson and Kent (2) perfected the combination of glass 
powders with a polyalkonic acid to produce the glass-ionomer cements with sufficient 
physical properties to be used for restoration. 
The adhesion between glass ionomer and tooth structure is based initially on 
hydrogen bonding and over time matures and evolves into a stronger chemical bond. 
Fluoride ions are free to move both out and back into the cement due to chemical 
similarity between fluoride and hydroxide ions, as a result, maintain steady flow of 
fluoride ions enhancing resistance to caries(1). 
To improve the physical properties and clinical characteristics of Glass 
ionomers, researchers introduced the hybrid materials, in the late 1980's which is 
classified as 'Resin-modified' Glass ionomers or 'Hybrid Compomer(3). These are not 
true combinations of glass ionomer and composite resins. They contain in their liquids 
a poly carboxylic acid with some pendant methacrylate groups on the same polymer 
chain. The powder contains the classical fluoroaluminosilicate glass. Two distinct types 
of reactions take place in resin modified glass ionomer cements, the classical acid-
base reaction of glass ionomer cements and the light initiated free radical 
copolymerization of the methacrylate groups of HEMA which is added as a co solvent. 
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Abstract      
The main objective of pediatric dentistry is achieved when the restored tooth fulfills its role as a 
useful component of primary and young permanent dntition.Hence this study was conducted to 
evaluate the clinical efficacyfujiII,fuji VIII and compomer-DYRACT. 
Aim- To evaluate clinical behavior of fujiII,fuji VIII and compomer- DYRACTin early childhood caries 
in primary anterior teeth. 
Objective- To evaluate and compare the clinical efficacy regarding marginal integrity, anatomical 
form and recurrent caries in primary anterior teeth after restoration with fuji II, fuji VIII and 
compomer- DYRACT. 
Material and method- The total 130 class III and class V lesions on the maxillary and mandibular 
anterior teeth were restored in this study.After one, three and six months of the restorations,these 
restorations were evaluated using modifications of USPHS criteria (kalpatric et al 1995). 
Conclusions- Fuji VIII has got slight edge over compomer-DYRACT in marginal integrity but 
difference was not statistically significant.At the end of three months, fuji VIII has got maximum 
retention of anatomical formfolloed by compomr DYRACT and fuji II, which was statistically 
significant.Fuji II showed highest rate of recurrent carries followed by fuji VIII and compomer-
DYRACT. Radiographs were of limited value in evaluating secondary caries. 
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 a poly carboxylic acid with some pendant methacrylate 
groups on the same polymer chain. The powder contains 
the classical fluoroaluminosilicate glass. Two distinct 
types of reactions take place in resin modified glass 
ionomer cements, the classical acid-base reaction of 
glass ionomer cements and the light initiated free radical 
copolymerization of the methacrylate groups of HEMA 
which is added as a co solvent. 
In 1994, a single component resin based 
material; DYRACT was introduced in the market. It is a 
polyacid modified composite that contains glass 
ionomer ingredients but does not exhibit an acid base 
reaction in the dark. Dyract is termed poly acid modified 
composite because it is a resin based material that has 
been compositionally altered through the addition of 
certain glass ionomer ingredients such as poly acrylic 
acid and aluminium fluoro silicate glass powder(4). 
The introduction of the Atraumatic Restorative 
Treatment (ART) technique in the mid-1980s offered a 
simple, low-cost, patient-acceptable alternative to the 
need for expensive, electrically operated clinic 
equipment and highly trained dental personnel for the 
conservative management of dental caries. The ART 
approach involves the removal of carious tooth 
substance with hand instruments only and restoration of 
the cavity and sealing of any adjacent enamel fissures, 
usually with conventional self-hardening glass-ionomer 
restorative cement (GIC) with high flexural strengths(5). 
Fuji VIII is recently introduced radiopaque, autocure, 
resin reinforced glass ionomer restorative for atraumatic 
restorative treatment in anterior teeth where higher 
flexural strength and better translucency is required. It 
bounds chemically to the tooth structure and has no 
shrinkage and coefficient of thermal expansion is similar 
to the tooth. 
The main objective of pediatric restorative 
dentistry is achieved when the restored tooth fulfills its 
role as a useful component of the primary and young 
permanent dentition. Hence this study was conducted to 
evaluate the in vivo efficacy Fuji II, Fuji VIII and 
Compomer-DYRACT. 
Aim:To evaluate clinical behavior of Fuji II, Fuji VIII and 
Compomer-DYRACT in early childhood caries in primary 
anterior teeth. 
Objective:To evaluate and compare the clinical efficacy 
regarding marginal integrity, anatomical form and 
recurrent caries in primary anterior teeth, after 
restoration with Fuji II, Fuji VIII and Compomer-DYRACT . 
MATERIAL AND METHODS:- 
Sample size 
40 children of 3 to 6 years of age ,having Class III 
and Class V lesions on maxillary or mandibular anterior 
teeth were recruited for this study from the OPD of 
Department of Pediatric & Preventive Dentistry, S.D.M. 
College of Dental Sciences & Hospital, Dharwad. 
Sample distribution 
Children were divided into 3 groups: 
Group 1 - Included 13 children having Class III or Class V 
Sample distribution 
Children were divided into 3 groups: 
Group 1 - Included 13 children having Class III or Class V 
lesions restored with Fuji II 
Group 2 - Included 15 children having Class III or Class V 
lesions restored with Fuji VIII 
Group 3 - Included 12 children having Class III or Class V 
lesions restored with Compomer-DYRACT. 
 
METHOD 
The total 130 Class III and Class V lesions on the 
maxillary and mandibular primary anterior teeth were 
restored in this study. 
Air rotor hand piece with round carbide bur and 
water coolant, was used to remove the carious lesions. If 
the deepest part of the preparation was within 
approximately 0.5mm of the pulp, calcium hydroxide 
liner, (Dycal, Calulk/Dentsply) was placed and the cavities 
were restored with the restorative materials. 
For Fuji II restorations (Group 1), the material 
was mixed according to the manufacturer's instructions 
and cavities were restored, after the isolation of the 
tooth. Cheek retractors and cotton rolls served as 
isolation during all restorative procedures. 
Before placement of Fuji VIII in the prepared 
cavities (Group 2), they were conditioned with the 
conditioner, provided with the kit for 10 seconds. Later, 
conditioner was washed off with gentle spray of water. 
Excess of moisture was removed and Fuji VIII restorative 
material was mixed according to the manufacturer's 
instructions and the cavities were restored and isolated 
with the thin layer of Vaseline on the restoration. 
For restoration of the cavities with Compomer-
DYRACT (Group 3), first the prime bond was applied on 
to the prepared cavity surfaces of teeth using a brush. 
Excess of prime bond blown off and allowed to dry for 1 
minute, then cured it for 30 seconds. Another coat was 
applied by the same method and cured. The cavity was 
then filled by injecting the Compomer-DYRACT material 
from compules mounted on the compule gun. Care was 
taken not to entrap any air bubbles. Each increment of 
1.5mm thickness was cured in order to avoid partial 
curing of the material. Teeth were isolated with cotton 
rolls. 
This investigation evaluated the performance of 
FujiII, Fuji VIII and Compomer-DYRACT. Diagnosis and 
treatment plan for restorations followed conventional 
guidelines. The criteria used to select the patients were 
as follows: 
 Absence of severe medical complications. 
 Absence of periodontal disease. 
 Absence of history of bruxism. 
 Absence of xerostomia. 
Baseline evaluation included complete medical 
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  of history of bruxism. 
 Absence of xerostomia. 
Baseline evaluation included complete medical 
and dental histories; periapical radiographs and 
photographs of candidate teeth and assessment of tooth 
vitality. 
After one month, three months and six months 
of placement, the restorations were evaluated using 
three categories (modifications of USPHS criteria - 
Kilpatrick et al 1995)(50), assisted by radiographic 
interpritations 
 
Grade Approximal and incisal marginal integrity 
Ml Restoration adapts closely to tooth along 
margins. There is no gap. 
M2 Probe catches in marginal gap. Dentin not 
visible. 
M3 Probe catches in gap. Dentin visible. 
Restoration has failed. 
M4 Restoration is fractured or lost. Restoration 
has failed. 
 
Grade Anatomic form 
AI Restoration is continuous with anatomy of 
tooth. 
A2 Restorative material lost but no dentin 
exposed. 
A3 Dentin exposed by loss of material. Restoration 
has failed. 
 
Grade Recurrent caries 
Rl Absent 
R2 Present, Restoration has failed. 
The grades were noted and further subjected to the 
statistical analysis. 
 
OBSERVATION AND RESULTS 
At baseline 47 Fuji 11, 51 Fuji V1I1, 45 
Compomer-DYRACT restorations were placed. The 
number of restorations available for evaluation and the 
percentage of restorations having different grades of 
marginal integrity, anatomic form and presence of 
recurrent caries at different follow-up periods is detailed 
in Table-1, 2 & 3. The clinical efficacy of the 3 materials 
over a period of 6 months was analyzed using CHI-
SQUARE TEST. 
Table 4, 5 & 6 shows the comparison of the 
marginal integrity between Fuji II, Fuji VIII and 
Compomer-DYRACT restorations after 1 month, 3 
  Table 4, 5 & 6 shows the comparison of the 
marginal integrity between Fuji II, Fuji VIII and 
Compomer-DYRACT restorations after 1 month, 3 
months and 6 months respectively by CHI-SQUARE TEST. 
Statistically no significant differences was observed at 
the end of 1 month (p=0.18), 3 months (p=0.13) and 6 
months (p=0.85). 
Table 7, 8 & 9 shows the comparison of 
anatomical form between Fuji II, Fuji VIII and 
Compomer-DYRACT restorations after 1 month, 3 
months and 6 months respectively by GHI-SQUARE 
TEST. Statistically no significant differences was observed 
at the end of 1 month (p=0.68) and 6 months (p=0.25). 
At the end of 3 months statistically significant difference 
was observed (p=0.00) between the anatomical forms of 
the restorative materials. 
 
DISCUSSION:-  
This study was performed over period of six 
months to evaluate the clinical efficacy of Fuji II, Fuji VIII 
and Compomer DYRACT. 
Invitro findings on bond strength are of limited 
value for predicting the invivo performance of dentin 
bonding agents, because clinically, the adhesion may be 
compromised by a number of adverse effects, including 
the continually present moisture on cut vital dentin, 
technical problems during restoration placement, 
particularly along the gingival margins, chemical 
distintegration of the bend in the oral environment, 
thermal stressing and the buildup of mechanical stress. 
Consequently, restorative concepts optimized invitro, 
require an invivo revaluation(7). 
At base line, 47 Fuji II, 51 Fuji VIII and 45 
Compomer-DYRACT restoration were placed as 
mentioned in materials and method. The number of 
restorations available for evaluations and the percentage 
of restorations having different grades of marginal 
integrity, anatomic form and presence of recurrent caries 
at different follow up periods are detailed in Table 1, 2 & 
3. 
Reduction in the number of restorations for 
evaluation was primarily because of failure of children to 
turn up and partly exfoliation of restored teeth. A 
restoration was considered to be successful when it 
scored marginal integrity (MI) and anatomic form grade 
(AF) of either 1 or 2 and there was no evidence of 
recurrent caries (Rl). 
Anatomic form and recurrent caries were 
assessed only for those restorations, which were present 
in the mouth at the time of examinations i.e. restorations 
either fractures or lost (M4 grade) were not considered 
for assessment of AF and RC. 
Daily pedodontic practice requires restorative materials 
that can be quickly and easily placed under less than 
ideal clinical 
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Table 1: Clinical evaluation of Fuji II at different follow-up periods 
Study 
Group 
Evaluation 
period 
No. of 
restorations 
evaluated 
Marginal integrity 
(%) 
Anatomic form 
(%) 
Recurrent 
caries (%) 
M1 M2 M3 M4 A1 A2 A3 R2 
Fuji II 
Restorations 
1 month 43 93 4.6 - 2.4 95.3 4.7 - 2.3 
3 months 39 84.8 7.6 - 7.6 76.9 23.1 - 2.5 
6 months 36 83.3 5.5 2.7 8.5 69.9 27.7 2.7 13.8 
 
 
 
Table 2: Clinical evaluation of Fuji VIII at different follow-up periods 
Study 
Group 
Evaluation 
period 
No. of 
restorations 
evaluated 
Marginal integrity 
(%) 
Anatomic 
form (%) 
Recurrent 
caries (%) 
M1 M2 M3 M4 A1 A2 A3 R2 
Fuji VIII 
Restorations 
1 month 47 97.8 2.2 - - 95.7 4.3 - 2.1 
3 months 43 93.1 2.3 2.3 2.3 95.4 2.3 2.3 2.3 
6 months 40 90 2.5 2.5 5 82.5 15 2.5 5 
 
 
 
Table 3: Clinical evaluation of Compomer-DYRACT at different follow-up periods 
Study 
Group 
Evaluation 
period 
No. of 
restorations 
evaluated 
Marginal integrity 
(%) 
Anatomic form 
(%) 
Recurrent 
caries (%) 
M1 M2 M3 M4 A1 A2 A3 R2 
Compomer 
DYRACT 
Restorations 
1 month 40 92.5 2.5 2.5 2.5 97.5 2.5 - 2.5 
3 months 36 88.8 2.8 2.8 5.6 77.7 19.4 2.9 2.7 
6 months 32 87.5 3.1 3.1 6.3 71.8 25 3.2 3.1 
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Table 4: Comparison of marginal integrity of Fuji II, Fuji VIII and Compomer-DYRACT 
restorations after 1 month follow-up, by CHI-SQUARE TEST 
Restorations 
Sample size 
Chi-square 
value 
P-value Remark 
Fuji II 43 
8.73 0.18 NS 
Fuji VIII 47 
Compomer-
DYRACT 
40 
 
 
Table 5 : Comparison of marginal integrity of Fuji II, Fuji VIII and Compomer-DYRACT 
restorations after 3 months follow-up, by CHI-SQUARE TEST 
Restorations Sample size 
Chi-square 
value 
P-value Remark 
Fuji II 39 
9.83 0.13 NS 
Fuji VIII 43 
Compomer-
DYRACT 
36 
 
 
Table 6: Comparison of marginal integrity of Fuji II, Fuji VIII and Compomer-DYRACT 
restorations after 6 months follow-up, by CHI-SQUARE TEST 
Restorations Sample size 
Chi-square 
value 
P-value Remark 
Fuji II 36 
2.64 0.85 NS Fuji VIII 40 
Compomer-DYRACT 32 
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Table 7 : Comparison of Anatomical form of Fuji II, Fuji VIII and Compomer-DYRACT 
restorations after 1 months follow-up, by CHI-SQUARE TEST 
Restorations Sample size Chi-square value P-value Remark 
Fuji II 43 
0.74 0.68 NS 
Fuji VIII 47 
Compomer-
DYRACT 
40 
 
 
Table 8: Comparison of Anatomical form of Fuji II, Fuji VIII and Compomer-DYRACT 
restorations after 3 months follow-up, by CHI-SQUARE TEST 
Restorations Sample size Chi-square value P-value Remark 
Fuji II 39 
21.8 0.00 S 
Fuji VIII 43 
Compomer-
DYRACT 
36 
 
 
Table 9: Comparison of Anatomical form of Fuji II, Fuji VIII and Compomer-DYRACT 
restorations after 6 months follow-up, by CHI-SQUARE TEST 
Restorations Sample size Chi-square value P-value Remark 
Fuji II 36 
5.33 0.25 NS 
Fuji VIII 40 
Compomer-
DYRACT 
32 
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 ideal clinical conditions. The main reasons for preference 
of GIC as restorative materials in primary teeth are 
chemical adhesion to enamel and dentin, caries 
inhibiting effect, superior esthetic and its 
biocompatibility
8
. 
Marginal Integrity 
All restorations maintained good marginal 
integrity throughout the study period and no difference 
in the percentage of successful restorations between the 
three materials was observed. However restoration with 
grade 1 Ml (Mi) in Fuji Vlll group has a slight edge over 
the rest of the groups. This better performance of the 
marginal adaptation could be because of adhesive 
property and probably by the water sorption and 
expansion of the material during setting. 
The hypothesis could be put forward that glass 
ionomer materials profit from the presence of the 
tubular fluid of vital dentin. The modest increase in 
humidity in vivo could give rise to certain phenomena, 
such as reduced dehydration during the setting period, a 
greater moisture level at the interface of G1C and dentin 
or absorption of liquid by GIC, improving the hydrated 
gel phase during solidification. The latter phenomenon 
would cause a slight rise in the volume of the glass 
ionomer mass (hygroscopic expansion), which associated 
with the chemical process of bonding, would optimize 
GlC-dentin bonding (9). 
Resin modified GIC or hybrid compomers 
consists of a mixture of hydrated, light reactive 
monomers combined with the reactive glass and 
'possess the same major characteristics of traditional 
GIC. Compomers are cured by light activation of the 
composite resin matrix without light curing, it is true 
with all light curable glass ionomers, residual 
unsaturation (or unpolymerized monomers) results 
decreased physical integrity of the material(10). 
Attention should also focus on all resin-
containing materials undergoing some degree of 
polymerization shrinkage (Campanella and Meiers, 
1999). If the shrinkage is great enough and the resulting 
contraction stresses exceed the strength of the 
compomer-tooth bond, then bond failure occurs 
(Asmussen and Jorgensen, 1972), resulting in marginal 
discrepancies that lead to microleakage, marginal 
discoloration, secondary caries and sensitivity (Davidson, 
1986; Feilzer, de Gee and Davidson, 1990; Kaplan and 
others, 1992). The results of the histopathological study 
conducted on monkey teeth by Tarim and others (1997) 
have shown pulpal inflammatory response due to 
bacterial penetration, and they concluded that this 
pulpal reaction is possibly a result of poor marginal 
adaptation of DYRACT to tooth structure in Class V 
cavities(11). 
Anatomical Form 
The present study indicated that the resin 
modified GIC Fuji VIII will have predictable long term 
possession of anatomical form as compared to Fuji II 
and Compomer-DYRACT, however there was no 
statistically significant difference. 
possession of anatomical form as compared to Fuji II and 
Compomer-DYRACT, however there was no statistically 
significant difference. 
Material loss from the incisal surface was evident in Fuji II 
restorations at the follow-ups, thus indicating a low wear 
resistance of the material. 
However, in follow-up period of 1, 3 and 6 
months there was no significant difference in anatomic 
form between the three groups. 
Retention of anatomical form of Fuji VIII might be 
related to its increased flexural strength. Various studies 
shows that eccentric forces applied to the surfaces of the 
teeth cause significant stress concentrations in the 
restorations. Increased flexure in the cervical region could 
result in debonding of the restorations. A similar 
hypothesis has been proposed by Lee and Eakle(12). 
The total retention of anatomical form of this 
material by the mechanism and the adhesion and 
flexibility of the material. The micromechanical bonding 
of resin monomer to dentin may enhance the retention of 
anatomic form. In addition, interrelated factors, including 
incisal stress, age of the patient, location of the 
restoration might be the important determinants of the 
anatomic form. 
Recurrent Caries 
Little evidence of caries was noted around any 
restoration this could be due to continued fluoride 
release, the inhibition of demineralization associated with 
the materials and good marginal seal. However, six 
months may be an inadequate time for caries to develop. 
Long term investigations are needed to fully characterize 
and evaluate performance of these materials. 
Long term fluoride release from Fuji VIII and 
Compomer-DYRACT, better marginal adaptation as a 
result of chemical adhesion could be the reason for low 
incidence of recurrent caries in these groups. Unlike the 
other studies with conventional GIC which were followed 
for a longer period, occurrence of recurrent caries in the 
present study seems to be quite high for all the groups. 
This high value in the study could be because of 
inclusion of one third of the children with very high caries 
risk (decayed teeth > 6). 
Radiographic Evaluation 
Radiographic evaluation was done at baseline, 1, 
3 & 6 months interval to assess the development of 
recurrent caries in subsequent recall visits. However the 
lesions were better appreciated clinically and radiographs 
were not of much help, which might be attributed to the 
following reasons. 
1. Variation in the exposure time by different 
technicians. 
2. Manipulative errors in x-ray films and 
development. 
3. Patients poor cooperation. 
CINCLUSIONS:- 
The following conclusions were drawn from the study. 
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 3. Patients poor cooperation. 
CONCLUSIONS 
The following conclusions were drawn from the study. 
2. Fuji VIII has got slight edge over Compomer 
DYRACT in marginal integrity of the restorations 
in subsequent recall visits, but difference was 
not statistically significant. 
3. At the end of three months a Fuji VIII has got 
maximum retention of anatomical form 
followed by Compomer DYRACT and Fuji II, 
which was statistically significant. 
4. Fuji II showed highest rate of recurrent caries 
followed by Fuji VIII and Compomer DYRACT. 
5. Radiogrphs were of limited value in evaluating 
secondaiy caries. 
The judicious use of the restorative materials by 
keeping in mind the ease of manipulation, age of the 
patient, size of the lesion and location of the lesion in 
early childhood caries is very important. 
Fuji VIII is simpler to place and continuous to set 
in the presence of moisture. Compomer on the other 
hand requires a light source to activate and hasten the 
polymerization rection. 30-40 seconds may seem quite 
short in adult patient, but it may be an eternity for a 
restless inquisitive youngster to sit still and keep his 
mouth open while the dentist shines a bright light on his 
tooth. Fuji VIII lends itself to simple clinical procedures. 
Filling placed by this method may not last as long as 
Compomer, but the primary tooth is temporary one and 
will exfoliate within few years. Even if the filling dislodges 
before the tooth exfoliates, the dentist can easily replace 
it atraumatically. Hence Fuji VIII can be recommended 
for ART in early childhood caries. 
Further in depth in vivo research is needed for 
mineralization potential of the materials. 
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